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(54) PROTECTION CIRCUIT 

(57) Abstract: 

PURPOSE: To prevent destruction by using a start 
waveform correction circuit to detect a grounding 
current when power is supplied while a grounding takes 
place and making the rise of an output voltage of the 
power transistor(TR) steep thereby interrupting the 
power TR effectively. 

CONSTITUTION: When power is applied in a grounding 
state, a start waveform correction circuit 24 detects a 
grounding current flowing to a power TR la. That is, a 
base-emitter voltage of the TR la is increased by the 
grounding current and a TR 27 is turned on at a high 
sensitivity level set by a resistor 26, Then a Vref 
being a base potential of a differential amplifier 11 of 
a start circuit 8 is decreased by sequentially turning 
on TRs 29-31. As a result, a rising of a filter voltage 
VF and an output voltage VO of the TR 1a from a GND 
potential is made steep and a grounding detection 
circuit 15 detects a grounding current. Thus, the power 
TR is effectively interrupted to prevent the destruction. 
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N D 6^ b (7) Ji J: A< y ^ f ^ €3% StJ^^iiE Isl 

[o o o 1 ] 

[O O O 2] 

f 'So 

[o o o 4] S4^c^-r«^l0^^w^^t^r, cia) (i 

Vcci^#tj^&$tL^m3Sl^^ (2) iGNDFBlfcit5iIf-E 
3S (4) iz^m7>^ (5) €:n'LT>"?':7-h^>v?x^ 

(la) <oiifrsrcsct^;Kfc K^-r/<h^>-:^x^-e. /\* 
r?— h^>vx^ (la) ^K^-<:7L. xiimizsmzf 
-ji^ouzf)i.W}i^m^^^t^iri>. (6) (*K^Y/<h^ 
>-:>x^ (3) (DBii©fcaitt>tt/c*u>h5^— isi^ 

■e. ^m;75aS (7) A^^»<D/NVTxm3£$/^r?-h^> 
-^^x^ (la) fc^^(7)m35iilr'^,orWiig^^o 
[oobs] (8) (i/N'r?— h^>c;x^ (la) t^eSD 
$-e-'Sfc«)(0^®lHl^r% --^(om^ (9) f:::7-f;u^ 
«evp6<RiiiD$tt, fte*(Di«^ (10) icsag^EVcc 

fcg-5<SmmEEVrefA<mAD2Fn^SSJ!lT>:^ (11) 
i:. t(O^Wi7>zf (11) fc:^U>hS7-lslS& (12) 

$^Lrj$isi5?nfc/es!ih^>v?x^ (13) X'^^m^. 
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$tLio ^cOigS!ih^>v:^$« (13) tt. h^>i?x^ 
(14) Sl>*flnS2:^U>hS^~I5J8S (6) ^^n^LT 

-f/N'h^vv^x'Si (3) izmm^th^o ccd^sjIhi 

% (8) a>:7-f iu5f®BEVpA<R3to$tL-S<tffll^ (9) 
0j^L^<^L^A<. «fl?ii>T>-9-A<mia$;h.T*5y. 

i:#oT^Sfi[sl^ (8) {zX:^i^tii>^^ )\.^m,EEV^ii< 
GNOmi^Lt^^^^tZ^Lt^±t<^)'f:<0^-m<Dmi^LtZ^ 

10 [0 0 0 6] (15) (i/N^'^-h^Vv^X'? (la) <D^^ 
^iK^l^tiiL. t<D^ii^m^\zm'^l^X/<r?— h^^t:^ 
X^' (la) ^S»f-r^*ft*&«aS(5lKT', /^'7-h7>i? 
(la) i'<^X#%ffifcm«$*T.fc h^^i^X^' (1 

6) tmtfi (17) <t-C'iam5^^i±sap6<m/iJc^;h,. h^> 

v?X5» (18) &l>*@igS:Sm'yx:^— K (19) 
<t^St(Dh^>i?X^ (20) - (22) ^^Ur. ^<Dh 
^>v>X^ (22) CDtt5^^K^'r/<h^>i>X^ (3) 

<o-<-xfc}$isr^o 

[0 0 0 7] ±tzmfS,t^i^u^9km^^(0W}i^^)iiTiz 
20 st^r^io 

[0 0 0 8] ^<'7—7>Zf<OU^^\{Z^^mWi 

eSfilHlK (8) fcA;ti$H'&3^-r;u^miEVp(iGN 

lSh^>-:?X5t (13) A^ONLTfcy. h^>v?X5» 

(14) h:t-:7-r'So c:;h.fc^y. :^u>hs^ — 

[El% (6) 36<i^Sm±-r. /<'7-h^>vX^ (la) A<B 

^^SffVpA^ji^^^co-e. iea6h^>':>x^ (13) 

OFFL. h^>vX^ (14) 6<ON-r^o Cttfc^ 
30 y. *U>h5^-(sl% (6) A^f^SlL. /^C^-h^^ 
e^X-^ (la) fcBfJtO/^-fTXSSJA^Sattr B«R:^-v-> 

[000 9] CCDB^. /N"^— h^>i;x$r (la) (7)tti^ 
•©EVo**. gl5l::^j^r<fc^fcJiE®S6SK (8) T-CO^? 

ii'^6MciL*>jii<y^cD^4>jSim<ava cmasmffivcc 
oms^^:^ T'SS-r-So c(dj;^/c. T>-::^r' 
I*. al;'^m^Vo^GNDm{i^A^'=»lg-\l>6^^CJt*>Jli<y 

^ic^'^^iaVaf-ii^'SjeaDiSJ^t-r'S C i: t J: 
40 y. '©35^AB#/cxe— *A^^,^^-r>&'>^ 'y<7W(7>ja 

[CO ID) CC-e, /N**?— h^^i^X^ (la) (DWii^ 
^«E,A^(D^^fc<t y tU^aS^ (23) 6<ife$SLfcii 
/^r?— h^>vx^ (la) f::(i:*:^nf'>3- hm55 
6<32tt, -tC0/<r7— h^>-:^X5i (la) (Dxs-y^-^ 

-xrasEEA<:^#<Jicy. ^:/x:^-^-r:^— K (i9) iz 
ck yss^$n'2>^g[U'<;uLT't,or h^^vx-si (1 

8) t<ON-r^^ C0h^>vX^ (18) (DON/ci; 
50 y. h^>v>X^i (20) - (22) 6<IIIi'^ONL. t(Oh 



3 

^>i;x^ (22) cooNfz<fey K^-r/>'h^>-:?x5i 

(3) {D'<— X^ia^TIf. /N*'?— h^l/i^X^ (la) 
[O O 1 1 ] 

^(D^m^^-C'lt. /<'7"h^>^;x^ (la) 

Lfc<i:^fcife$S^tt5lEJ^ (15) (::<fc U ^^^dif 
^C<?:6<r'^, -ttDife^&^tiSlHlj^ (]5) A^«bai^^?:*X^> 
«ai«-^lc||r5#. /<'7-h^>':?X5r (la) ^OFF 

Coo 12] Lt^LUt^i^. BnaiLfc<i:^f::m35«AB# 

[OO 1 3] ED*,. <5ru,i>cDi^.H/zj:ym35aAiaB53b^ 

^>e;x^ (la) \Z.^nm^^:^t\zUi>. C<DiS^. 
ife*&«3Ett. Jt5ELfccfc^(cai*mBEVo(/5GNDSia 

(15) T'<7)ilg[U'<;i.LfCitL?^fL^(Dr'. ^<Oitb$&^tii 
(15) fCcfcyei£ll^^c<t6<^Pl^-l?35y. C<Dlft 
*S®353&<^ttttl+'5»Ctlcj:y. /<'?-h^>i;x^ 
(la) 36<««^*<!:t^^^p^ffl6<feofc. 

[0 0 14] ccr-. JlEPB^si^^s;^t''&tcar)lclfe$&^ 

(15) T'(D®lg^;S<-r'5)C<tt#^t>*L^,A^ 

i6$&«^iisi5i% (15) ^s^mz.'m^mziBLn't^t. a* 

<S#A<::^^<^i:ofcB^. h ^ >v::?.^ (la) (r>^ 

:h^:K^<u^fzih. itb$s^tii®» (15) A<aaaf^r<b 

[0 0 1 5] ^cr-. *3eW*JhaEPplffljSlciB<J^TS3iS 
[O O 1 6] 

fc as * ® ffi A< G N D a: Jt A< y ^ cD^ ® a 

-5) ^ r- 1 c i: -5 ife $s tic ^ r c ^ / < o — h ^ > V X ^ m 
^m5£^*6$&^i±i@ss<fcy t^^jgr-^aiu. ^o^Biai 
«^r::3S-3*t>Tas^mE(DG N DiiiaA^^,(Oji*»±A<y 
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[0 0 1 7] iss. ±8^«s@^&(c^3l^r. y<r?-\-^> 
.*.m<ifci^Lr^^LfcB^/Sr'A;^tg^^^^&pit^fc-r 

[O O 1 8] 

10 [f^ffl] :^mmtzm^mm^^X'it. ihtin£Et<^!^M 

%Sl»AfCj:y%±uyci&$&m^^€Stl^)^1:iiElsl 

^<oas^maEa>GND^ii6Mt>(Djx^jt6<y ^^.iife<t-r 
±x^^^ 

(0 0 19] 

ic (i -# re 55 ^ ^ f;t L r (*^B& r ^ o 

[O0 2O] *^^(DiNlia<i. g]i rcin^-Tct ^/ctt3:^m 

EVoA<4>ifemfiivafcaE-r^»^rMc±i:'6ife$Bttigic<fc 
^)/<'7-h^>e?x^(o*«m3Ss*fe$&^sfeasi5i» (15) 
cfcy ti^^igr-i^aiL. as^^BEVoCDGNomf^A^^ 

30 C01t*,J:A<y ^mill^g^-r-SeS&iteff^lSiES^ (24) 

«r^i:Uf-je»lift}&^IE©» (24) I*. />'r7— h^^-I^ 
X^' (la) &t)^ife*&^ai@^ (15) <Dh^>i>y^^ (1 
6) ^r-^-X^Sfc^lSUfch^VvX^ (25) 

(26) i:r'lfe$&^ajfflA<«^i?tt. (27) 
&0^®SS[^ffl'yx:t-— '5^^7^- K (28) <!:^S^C0h^ 
>v>X>5' (29) - (31) ^^^L■C. ^(Dh^>vX^ 

(31) (Dtii^^mmm^ (8) co^s&r^:?'' (id izm 
m^^v reit<B[iim^tt^mT (9) fcif«-r^»o jsi; c 

40 (D^Sfi^S^l^^iiEIsI^ (24) 

r^fzlb. ±8aft^ (26) ^«ta (17) J:y^,/^$t^^, 

[002 1 J **^<0«ffilslKr'tt. 
Sfij&Jf^^iElslK (24) ^^ItfcCtlci^or. /N''7-h 

^>i;x^ (la) a)®i«)8^rcA:ti^§-^^igBffr^^^fc 

lgSliKf^^IE@% (24) $ftS!l»rfig4^3§^L. ^eo^^S!) 
Sfe. ai:^imffiVo6<4>*mi^VafcilLr3eSLfcB#^.r' 
A>3^§^^#^*&«r^fc-r^^^/c^5fti^ff^^iiE[sJ3& (2 
4) $l^f^S64^Si:-r^X-<'y5^>^(Sl^ (32) ^IStt 
50 *Ci:6<itf*Ll\ ^<*Mlc. •y^>^|£lK 
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(32) it. €a60K (8) <oy ^ Ji.^ms.v^t<Wtn^H 
^sg^ (9) {zmm^Mz^W\7:^zr (33) &i;^CD^ 
(33) /cm^^ttfc h^Vv^x-Ji (34) (35) 
vm^^ti. -^(Dh^>-:;;^^ (34) (OtiJ^^A^fS 
^35 (4) <Dihtim<Dh^>i>7.^ (36) (cJSISL. it 
:;^a)h^>vx^ (35) <oai:ti^SSbiKff^^iE08& (2 
4) (Dh^>v>X^ (37) O^-xrcmi^r-So 

[0 0 2 2] :s9^rc. J:KmRStib^^^«j:'&«^[sl%C01tb$&^ 

[0 0 2 3] :*:^5^(7)t#m(i. timm\/ ^Mi^L 

x^' (la) t::iS;K^)l6$Sm5S$S®ii^ft^^iiElHl^ (24) 
r^ttl^^o C(DeS6iKff^^iElEJ^ (24) T-(±;S®g?if 

ife$&«ai3&<BrtEr'«i^»fcif), y<r7_j.^>,;^;^5r (la) 

a)ife*sm3^A^*fe$s^aj®^ (15) r'co®jgu'<;uL cfcy 

[0 0 2 4] HI*,, f!^^^miz^ij/<r?—h^>i>:x.^ 

(la) fr35tL4*fe$&«3£r't,or, 

(la) CDxs v^--<-xfa^maE3b<:*^^<?^d:y. s 
ta (26) (cJ:ysg^$:h.i>JS®lgU^>UT'toT 
i^x^t (27) A<ON-r^»« ca)h^>i>x^ (27) 0>O 
Nfc<fey. h^>v^X^ (29) - (31) A<Wi':>JONL. 
•f-tO h^>v?X'S» (31) (DONfCj: ye®j@^ (8) <D 

SS&r>:^ (11) <D'<-xmiar'«>'5Si^mavref^ 

(11) <Z)S^«ffVrefA<TA<4t, 02 (b) fz^-T 
J: ^ fC^fiffifi«I|- -P^JI.^ ^ff V p.O G N D ^ <D 

a? (la) <DtiS*SaEVo=t»GNDS(aA^<ba)lt*,±A^y 

[GO 2 5] cco^S6-«cB^iEl£lSS (24) iz^^J^:^n 

orife$Sm5SA<itb$&^flll5l^ (15) co^su-^yuL^r- 
(15) T'0!SigU'<;ULlCilLrt>tLtf, ^(04fe$&^tlS 

@K (15) ic<t:y^a3-e€?<s„ en*.. *>x-f-5f^3*— 

K (19) fcJ:yiS^$tL^»®jgU-C;uL-CtoT 
i^x^' (18) 6<ONU. Cttfc<*:y, h^>vX5t (2 
0) - (22) A<)lliS3?ONL, ^(Dh^>i;x^ (22) <0 

oN(c<fcy K^^/<h^>-:;x5i (3) xmiii^ 

TIf. /N'^— h^V-PX^ (la) i^OFF^-frr^(0« 

[oo2 6] 'ccr'. «35tftArc<i:'5eaB#. esi^}^ 

^ilElsIK (24) $f^3K)$-t*^»Ct(Ccfcy, as^mEEVo 

OG NDm{i6^»^c7)j5:*,i6<y ^g.ti*tT>5)^, t<r>tk 

mvX:^m^3Si (4) 6^'E>A^<§-^AO^'P— h^>vX 
^i' (la) fcA:ft$tfCt>fcm^. iSfSEjSrc»SLrL>^ 
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KfigJb, ^(OA:tfe-§-/Ccfcyt&*,ift$&A<*^LfcttaS^ 

Lr%$s:^tii[sis§ (15) t<^^i^ri>m^^^o 

T% C<D^S!!iBtfc(*. x>rv^>^l£l8S (32) iziSl^ 
Satirv^f (33) fcjeaftlHl^ (8) (D:7-r;U'Si^BE 

4) 6<ONU. C;KI~J:y. h^>v^x^ (36) A<ON 

10 (0 0 2 7] comiS^AfCcfc-S^SfiB^. x-r-y 

^></(slK (32) <Oh^>i;x^ (32) tt. OFFL-C 
t>'Sfcit). h^>-:^xy (37) A<OF F LTl^^><D•C, 
mI^L/rJ:^rc^3l!lil£B^IE@% (24) (^f^StiRTfigl^ag 

eaaisi^ (8) (D:7-f ;u5^maEVpi<-^<7)mfffcs 

^-r^iror-. x^-y^>^0» (32) (O^WiT z^zf (3 
3) A^f^SbL, h^>v^X^ (35) i}<ON-ti>tmzh 
^>v^x^ (34) A<OFF-r^o C:Kf::.ty. h^>v? 
X^ (36) A<OF FUTA:^3<l-^6</<^— h^>vJX'? 
20 (la) izmt^^ff^tj^^ftmizU^t^zy^^^iyT.^ (3 

7) A^oNursaaatfl^^iiEisiK (24) ^i^f^Sfi«ssrc 

[GO 2 8] iISi, -tj*Ufc<fe^lc'@35»Afcj;*jeaaa^ 

'lElslK (24) h^^v^X^i (la) rcife$&m3?E;6< 

35tt?:st^f-*)f^a«jU>:j:t>(OT', 02 (a) tZ7jz^J:otZ 
ti5*«ffVo(7)G N D^iiA^ J:6<y itm^^t^tj: 

^^r-fey, ai^SBEVo6<4>J*l«fiVa«caLfcB$^a 

30 ^ais^ (15) X'^tDift^ssjs^^aiu. ^(omthis^^ 

«CS-51nt:/<'7— h^>i?X^ (la) ^OFF$-frr-e 
Co O 2 9] 

s.t<'p^Mmzmr^mviz±ci>i&tif&^m. ntz. m 

SSi^\\ilniilzm^t<m±L. ^CD4fe$&4*^r'm3S»AL 

fcit^r'*,. m3Si^\iz^ijm^\^fzi^^m^^mwi^ 

40 ^il^<tr^>C^rcJ:y. -ta>*fe$&tt5§^ifeJ^^£tiS^(c 

-So 

CEI2] (a) «ja«a>/^r7-h^>i;x^a)£ii*mff 
^^Fr^HSttn. (b) (iife^stt^r-mis^ALfcii^a) 

z^^— h^>vX5icoai:timff^^"riKlt±lI 
[@3] ^S!l^ff^lijE[sl^fcJ:^iti>3m£a)lt^i:;5<y 

50 (0SLi)i£ibT'%i%^£ti@%fc<^ y ^tts-e^^%$&%^^^ 



(5) 



5 O 3 5 O 



15 

24 

32 

Vo 

Va 



35 34 




^ 37 



